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 Background: Refractory abdominal pain during menstruation severely affects patients’ quality of life and simultaneously plac-
es enormous psychological burdens on patients and their families. Several treatments for secondary dysmen-
orrhea are available; however, none can permanently treat all types of secondary dysmenorrhea. Since pain is 
transmitted by the nerves, we hypothesized that a neurolytic block could be used as a treatment for refracto-
ry abdominal pain during menstruation. We sought to investigate the therapeutic efficacy and safety of com-
puted tomography (CT)-guided superior hypogastric plexus block for secondary dysmenorrhea.

 Material/Methods: We performed CT-guided neurolytic block of the superior hypogastric plexus by bilaterally administering 4 mL 
of a dehydrated alcohol solution in 25 patients from January 2014 to February 2016. The degree of pain and 
its impact on the patients’ mood and quality of life were evaluated using the visual analogue scale, Hospital 
Anxiety and Depression Scale, and 36-Item Short Form Survey before and after therapy, and the data were sta-
tistically analyzed using analysis of variance and t test.

 Results: The degrees of pain were significantly (p<0.05) decreased after neurolytic block (from 7.74±1.14 to 2.96±1.55). 
The patients showed significantly (p<0.05) less anxiety and improved bodily pain with mental health status.

 Conclusions: Secondary dysmenorrhea can be effectively and safely treated with a neurolytic block of the superior hypogas-
tric plexus.
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Background

Secondary dysmenorrhea is defined as menstrual pain that is 
often due to uterine adenomyosis or pelvic endometriosis [1]. 
It is characterized by severe symptoms, various patterns of 
manifestation, a long duration, and periodic episodes, and its 
incidence is approximately 33.19% in women of childbearing 
age. Secondary dysmenorrhea is caused by pelvic organ dis-
eases and is more common in women after childbirth or in 
middle-aged women. Among these cases, 80% are attributed 
to endometriosis or uterine adenomyosis, but other diseases 
such as chronic pelvic inflammatory disease can also cause 
this symptom [2]. Uterine adenomyosis or pelvic endometrio-
sis is a disease in which the endometrial tissue grows outside 
of the uterine cavity (e.g., in the ovaries, other locations in the 
pelvic cavity, or the uterine myometrium) [1]. Concerning the 
symptomology of secondary dysmenorrhea, distending pain, 
burning pain, sharp pain, dull pain, bearing-down pain, colicky 
pain, cramping pain, and tearing pain can occur periodically in 
the hypogastrium. Moreover, some patients have pain-stress 
symptoms, including headache, dizziness, nausea, and vom-
iting, which severely affect their quality of life.

Currently, several treatments for secondary dysmenorrhea are 
available. The treatment is often personalized and optimized 
according to disease severity and patient age; however, no 
simple and direct method can permanently treat all types of 
secondary dysmenorrhea. Although the oral administration of 
some contraceptive drugs and non-steroidal anti-inflamma-
tory drugs can effectively treat most patients with secondary 
dysmenorrhea, 20~25% of patients do not respond to all the 
methods mentioned above, and still have pain during their 
menstrual periods [3]. Operative treatment can relieve chron-
ic pelvic pain in some patients with uterine endometriosis or 
adenomyosis; however, such treatment also carries the risk of 
injury or other surgical complications. Furthermore, refractory 
abdominal pain during menstruation severely affects patients’ 
quality of life and simultaneously places enormous psycholog-
ical burdens on patients and their families [4].

The superior hypogastric plexus consists of the lumbar splanch-
nic nerves (from the L3–L4 sympathetic ganglia) and the ab-
dominal aortic plexus, which distributes its fibers to the ante-
rior sacral promontory of the L5 vertebral body below the iliac 
bifurcation of the abdominal aorta. Transection of the anterior 
sacral plexus as a treatment for secondary dysmenorrhea has 
gradually developed into a laparoscopic procedure involving 
sacral nerve transection, even using robotic operation [3,5–8]. 
Sacral nerve intervention has been shown to block pelvic pain 
and to have an analgesic effect [9]. Therefore, we explored a 
more convenient, microinvasive operation that relieves pain 
through a neural block.

Since pain is a sensation transmitted by the nerves and giv-
en the recent progress in the use of neurolytic blocks, we hy-
pothesized that a neurolytic block could be used as a treat-
ment for refractory abdominal pain during menstruation [10]. 
In this study, we describe a clinical application of computed 
tomography (CT)-guided neurolytic block of the superior hy-
pogastric plexus in 25 perimenopausal patients with second-
ary dysmenorrhea in whom conservative treatment was not 
effective. Thereby, we present a simple, long-acting analgesic 
treatment for secondary dysmenorrhea.

Material and Methods

Patients

Twenty-five perimenopausal patients with secondary dysmen-
orrhea who visited our hospital from January 2014 to February 
2016 were recruited. All patients had a treatment history with-
in the preceding half-year period that included analgesic drug 
use that was determined to be ineffective. Preoperatively, ex-
aminations were conducted to exclude diseases of the hema-
tologic and immune systems, and there was no severe dysfunc-
tion of any important organ (i.e., the heart, brain, kidneys, liver, 
and lungs). This study was approved by the Ethics Committee 
of the First Hospital of Jiaxing. The diagnostic criterion for sec-
ondary dysmenorrhea was hypogastric-cramping pain that oc-
curs periodically during menstruation and tends to be progres-
sively aggravated and is confirmed to be secondary to pelvic 
endometriosis or uterine adenomyosis.

We included subjects if: (i) an ultrasonogram indicated uterine 
adenomyosis, with a slight increase of the cancer antigen (CA)-
125, or (ii) there was a history of relevant endometriosis oper-
ation along with the absence of surgical indications for imme-
diate reoperation. Patients who satisfied either criterion were 
then included if they met all the following additional criteria: 
(iii) periodic hypogastric pain during menstruation, with a vi-
sual analogue scale (VAS) score >6 (severe); (iv) age >40 years; 
(v) absence of menorrhagia and significant pelvic mass; and (vi) 
absence of dysmenorrhea due to intrauterine devices. Among 
the patients who satisfied these criteria, we enrolled those who 
provided written informed consent to undergo an operation.

We excluded patients who: (i) were nulliparous; (ii) had com-
plications due to other pelvic diseases; (iii) recently developed 
appendicitis or other acute pelvic inflammatory diseases; (iv) 
had endometriosis localized to a deep portion of the pelvic 
cavity, which resulted in ureterostenosis or hematochezia; (v) 
had uterine adenomyosis that was complicated with menor-
rhagia; (vi) were allergic to alcohol or iohexol; or (vii) declined 
to undergo an operation or had psychiatric disorders that pre-
vented them from providing consent.
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Therapeutic procedures

Preoperatively, we discussed any potential surgical complica-
tions and the expected outcomes of CT-guided neurolytic block 
of the superior hypogastric plexus with the patients and their 
families. Written informed consent was then obtained from 
the patients or their families. After confirming the absence 
of any contraindications to a neural block, an intravenous in-
fusion channel was opened, and the patients were brought 
to the CT operating room. The patients were asked to lie in a 
prone position on an operative bed, and a pillow was placed 
under their abdomen. CT scans were used to confirm the lo-
cation of the L5 and S1 intervertebral spaces, which were 
the target regions for puncture. Then, we centered the punc-
ture interspace and obtained a coronal CT scan that consist-
ed of contiguous 5-mm slices above, below, and at the cen-
ter, with a slice thickness of 3 mm. From the CT images, an 
optimal puncture slice was selected, and then the puncture 
paths were planned. A paravertebral puncture was conduct-
ed with the anterolateral margin of the L5 vertebral body as 
the left boundary and the anterior margin of the psoas ma-
jor muscle as the right boundary. Intervertebral disc puncture 
was conducted below the iliac bifurcation of the abdominal 
aorta. After the puncture paths were planned, the puncture 
points were confirmed bilaterally, and the angle and depth of 
the puncture points were measured with a CT ruler. Next, the 
puncture was directed to the relative target point through CT-
guided needle placement (Figure 1). A solution of 2% lidocaine 
containing iohexol (a contrast agent) was injected, and its dis-
tribution was observed on a CT rescan. An injection site was 
determined as appropriate if: (i) the lidocaine-iohexol solution 
was distributed along the anteromedial margin of the psoas 
major muscle and the anterior vertebral body (Figure 2), and 
(ii) a loss of sensation bilaterally in the lower limbs without 
dyskinesia was observed after 15 min. With the injection site 
confirmed, a contrast medium of dehydrated alcohol solution 
(4 mL) containing 3% iohexol (0.5 mL) was injected bilaterally 
to achieve a neurolytic block of the superior hypogastric plex-
us. This was followed by repeat CT and three-dimensional re-
construction to observe the distribution of the dehydrated al-
cohol solution (Figure 3). During therapy, the patient’s heart 
rate, blood pressure, and blood oxygen saturation level were 
recorded. Any complications were also recorded.

Assessments of therapeutic efficacy

The VAS was used to assess pain. The VAS ranged from 0 (no 
pain) to 10 (unbearable pain). By using the VAS, the patients 
placed a mark at the point indicating their pain intensity (score 
0–3: mild pain, score 4–7: moderate pain, score 7–10: severe 
pain). Twenty-five patients were assessed for menstrual pain 
intensity and deep-intercourse pain before and after therapy. 
We assessed the efficacy of therapy based on the following 

outcomes: (i) complete relief, an almost absence of pain after 
therapy with a VAS score of 0–2; (ii) partial relief, menstrual 
pain score of 3–5 after therapy; (iii) no efficacy, no decrease in 

Figure 1.  A needle puncturing the target point under computed 
tomographic guidance (left side: puncture toward the 
anterolateral margin of the L5 vertebral body and the 
anterior margin of the psoas major muscle through 
paravertebral puncture; right side: puncture below 
the iliac bifurcation of the abdominal aorta through 
intervertebral disc puncture).

Figure 2.  Computed tomography scan indicating that 
the injection drug fluid is distributed along the 
anteromedial margin of the psoas major muscle and 
the anterior vertebral body.
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the intensity of menstrual pain after therapy with a VAS score 
of >5; and (iv) relapse, appearance of a similar symptom dur-
ing menstruation after pain relief during the postoperative 3 
months with a pain intensity being the same as or higher than 
that before the operation.

The Hospital Anxiety and Depression Scale (HADS) [11] was 
used for the assessment, with a total score of 0–7 indicat-
ing no depression or anxiety, a total score of 8–10 indicating 
possible or threshold depression or anxiety, and a total score 
of 11–20 indicating possibly significant depression or anxi-
ety. From the quality of life index scale (36-Item Short Form 
Survey [SF-36]) [12], we used 4 subtests: general health (GH) 
was used to assess personal health and developmental state; 
bodily pain (BP) was used to assess pain intensity and impact 
on daily activities; mental health (MH) was used to assess 4 
MH items, including encouragement, suppression, behavior-
al or emotional outburst, and psychological or subjective per-
ception; and reported health transition (HT) was used to as-
sess the total change in the patient’s health status within the 
past 1 year. According to the SF-36 scoring method, a higher 
score indicated a better health status.

Follow-up

Postoperative follow-up was conducted at 1, 3, 6, and 12 
months after therapy by the physicians responsible for outpa-
tient care. At each follow-up, the patient’s uterine size; men-
strual state (categorized as normal, low, or excessive); and 
levels of hemoglobin, serum CA-125, serum estradiol, follicle-
stimulating hormone (FSH), and luteinizing hormone (LH) on 
day 3 of menstruation were measured and recorded at the 
corresponding time points. Any change in pain intensity was 
recorded and assessed by using the VAS.

At the final follow-up (1 year postoperatively), the HADS and 
SF-36 were completed in addition to the routine follow-up 
items. Furthermore, changes in daily mood and quality of life 
were assessed according to the preoperative results.

Statistical analysis

VAS scores, used to assess menstrual pain intensity before 
and after therapy, were analyzed with analysis of variance. 
Anxiety, depression, and quality of life before and after ther-
apy were analyzed by using the t test. p<0.05 was considered 
statistically significant. All statistical analyses were performed 
with SPSS software, version 19 (IBM Corp., Chicago, IL, USA).

Results

The patients’ mean age was 42.6±4.1 years (range, 43–49 
years). The average disease course was 7.46±2.26 years (range, 
3–11 years). All patients presented with severe cramping pain 
in the lower abdomen during menstruation, and 11 patients ex-
perienced deep-intercourse pain. According to the symptoms, 
clinical manifestations, and ultrasonographic results, 11 pa-
tients were diagnosed as having uterine adenomyosis, and 14 
patients were laparoscopically diagnosed as having relapsed 
menstrual abdominal pain after the endometriosis operation.

All 25 patients had moderate and severe menstrual pain pre-
operatively, with a VAS score of 7.74±1.14. At 1, 2, 3, 6, and 12 
months after superior hypogastric plexus block (Table 1), the 
VAS scores for menstrual pain were statistically significantly 
lower than those before therapy (p<0.05), as shown in Figure 1. 
Two patients had a postoperative hemoglobin level <9 g/dL be-
cause of menorrhagia and underwent hysterectomy 1.5 years 
later. The coagulation time and levels of the aforementioned 
blood lipids, serum estradiol, FSH, and LH on day 3 of menstru-
ation were within the normal range before and after therapy. 
Except for the previously mentioned 2 patients who were re-
moved from this study, the other patients had no changes in 
uterine size, menstrual volume, or CA-125 level after therapy. 
The 1-year complete and partial relief rates in patients with 
secondary dysmenorrhea were 30.4% and 52.2%, respectively, 
with the overall success rate being 82.6%, as shown in Table 2.

After the superior hypogastric plexus block, patients’ HADS 
scores were significantly lower than before therapy, and there 
was a significant difference in the anxiety state after thera-
py. However, there was no difference in the depression score 
(Table 3). We used 4 subscales of the SF-36 to assess the dif-
ference in the quality of life after therapy. As a result, we found 
that there was a significant difference in BP and MH after ther-
apy. With respect to HT, 69.6% of patients subjectively be-
lieved that their health had significantly improved (Figure 3).

Figure 3.  Three-dimensional reconstruction after computed 
tomography indicating that the dehydrated alcohol 
solution is distributed along the anterior margin of 
the L5 and S1 vertebral bodies and the anteromedial 
margin of the psoas major muscle.
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None of the 25 patients had abnormal neural dysfunction or 
other complications due to the therapy in this study.

Discussion

Most patients with secondary dysmenorrhea have endometri-
osis and uterine adenomyosis, and the therapeutic principles 
for dysmenorrhea have been confirmed as follows [13]: reduc-
tion or removal of lesions, relief or amelioration of pain, im-
provement in fertility, and reduction or prevention of relapse. 

Currently, the main therapeutic methods include: operative 
treatment (i.e., excision, hysterectomy, bilateral uterine ad-
nexectomy, or sacral nerve transection); medication (i.e., go-
nadotropin-releasing hormone drugs, contraceptive drugs, and 
testosterone derivatives); use of slow-release intrauterine de-
vices (to create an elevated localized concentration of proges-
terone that exerts an antagonistic effect on endometrial hy-
perplasia); and uterine artery intervention [14]. However, all 
these treatment options have serious risks. Given the inva-
sive nature of operative treatment, related surgical complica-
tions may occur. Indeed, radical surgery is directly associated 

Categories VAS F value P value

Before therapy 7.74±1.14

1 month after therapy 2.96±1.55 4.44 0.045

3 months after therapy 2.94±2.02 2.55 0.023

6 months after therapy 3.60±2.02 10.58 0.003

12 months after therapy 4.58±1.99 6.77 0.017

Table 1. Changes in VAS scores for patients with secondary dysmenorrhea after therapy.

VAS – visual analogue scale.

1 month 3 months 6 months 12 months

Cases 25 Cases 25 Cases 25 Cases 23

Complete alleviation  13 (52.0%)  11 (44.0%)  9 (36.0%)  7 (30.4%)

Partial alleviation  11 (44.0%)  12 (48.0%)  13 (52.0%)  12 (52.2%)

Total effective rate  24 (96.0%)  23 (92.0%)  22 (88.0%)  19 (82.6%)

Inefficiency/relapse rate  1 (4%)  2 (8%)  3 (12%)  4 (17.4%)

Table 2. Changes in abdominal pain during menstruation after therapy.

Before therapy 1 year after therapy
P value

Cases 25 Cases 23

The Hospital Anxiety and Depression Scale HADS

 HAD-A 11.92±5.38 9.30±5.13 0.03

 HAD-D 10.52±7.91 8.01±6.78 0.08

SF-36

 General health (GH) 41.67±2.43 56.32±3.22 0.98

 Bodily pain (BP) 48.19±4.77 72.12±2.98 0.01

 Mental health (MH) 45.12±3.29 79.12±5.28 0.03

Reported Health 
Transition (HT)

Much better than one year before  16 (69.6%)

Better than one year before  6 (26.1%)

Table 3. Changes in anxiety and depression scores and quality of life indices after therapy.

HAD – Hospital Anxiety and Depression; SF-36 – 36-Item Short Form Survey.
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with postoperative improvement in symptoms and the possi-
bility of relapse [15]. Furthermore, the adverse effects of med-
ication use restrict the broad use of drugs [16]. Additionally, 
slow-release intrauterine devices easily cause abnormal vaginal 
bleeding and have no effect on severe abdominal pain during 
menstruation in some patients [17]. Moreover, although uter-
ine artery intervention has some therapeutic efficacy in treat-
ing menorrhagia and dysmenorrhea, the treatment outcomes 
are closely associated with uterine vascular distribution and 
the collateral circulation [18]. Finally, non-target embolization 
produces some degree of adverse effects.

Pelvic pain and infertility due to endometriosis are basic is-
sues that affect the health and quality of life of patients and 
require extensive research. In the treatment of endometriosis, 
the development of a personalized treatment plan that consid-
ers the patient’s age, plans for fertility, degrees of symptoms, 
disease location and range, past treatment, and other desired 
outcomes is needed [19]. In this study, we recruited patients 
who had previously given birth, had no plans for pregnancy, 
were perimenopausal, exhibited exacerbated dysmenorrhea, 
and were refractory to the effects of medication. Further, dys-
menorrhea secondary to endometriosis and uterine adenomy-
osis is an estrogen-dependent benign disease. When estrogen 
levels decrease after menopause, atrophy of the uterine and 
ectopic endometrium occurs. As a result, the symptoms of dys-
menorrhea naturally disappear, and the disease spontaneous-
ly resolves, unless hormone replacement therapy is adminis-
tered [20]. These observations are helpful in determining the 
aggressiveness of treatment. In the perimenopausal phase, if 
there is no menorrhagia and anemia, then surgery is not re-
quired to treat the disease. Nevertheless, a reduction in men-
strual abdominal pain before menopause improves the pa-
tient’s quality of life and prevents short-term and long-term 
surgical complications.

In recent years, with the developments in pain medicine, CT-
guided precise neurolytic blockage of the splanchnic nerves 
has been widely used in various visceral cancer pain [21] and 
non-pain disorders (e.g., hyperhidrosis and Raynaud’s dis-
ease[22]). Percutaneous superior hypogastric plexus block has 
been shown to have a significant therapeutic effect on refrac-
tory pelvic pain due to late-stage tumors [21]. The aforemen-
tioned study results verified that the neural function was mod-
ulated by percutaneous drug injection. Therefore, it has been 
speculated that CT-guided precise neurolytic block of the supe-
rior hypogastric plexus can block the ascending pelvic visceral 

pain pathway to the central sensory neurons, thereby achieving 
an analgesic effect. Secondary dysmenorrhea is a type of self-
limited pelvic visceral pain (i.e., spontaneous resolution after 
menopause). If pain can be effectively relieved before meno-
pause, then no operation is needed. Here, we presented an 
alternative therapeutic approach for secondary dysmenorrhea 
using CT-guided superior hypogastric plexus block. This meth-
od was demonstrated to be less invasive and able to provide 
much more effective analgesia. Our results indicated that im-
provements in pain symptoms after therapy in turn improved 
the anxiety and depressive state as well as the quality of life 
of patients. HADS and SF-36 were used to assess the pain lev-
els and quality of life preoperatively and at 1-year follow-up 
postoperatively [4,8,23].

Dehydrated alcohol can cause localized demyelination of neu-
ral fibers, dehydration of neural cells, and protein coagulation, 
thereby resulting in degeneration [24]. After precise localiza-
tion with CT guidance, we used dehydrated alcohol together 
with a small amount of contrast agent to demyelinate the tar-
get nerves. This produced an effect of blocking the transmis-
sion of nerve pain. However, including a contrast agent dilutes 
the dehydrated alcohol solution and weakens its neurolytic ef-
fect, which was associated with a gradual weakening of the 
analgesic effect in patients at follow-up. Nevertheless, no se-
vere complications were observed. Therefore, in later investi-
gations, we plan to titrate the concentration of alcohol (neuro-
lytic agent) or use other neurolytic agents to further enhance 
the therapeutic efficacy.

Conclusions

The results of this study indicate that CT-guided superior hypo-
gastric plexus block partially or completely relieved menstru-
al abdominal pain and significantly reduced the occurrence of 
anxiety and depression, and significantly enhanced the quality 
of life of patients without producing any severe complications. 
Thus, this method is an ideal treatment for perimenopausal 
women with secondary dysmenorrhea. However, the sample 
size of this study was small and the follow-up time was only 
1 year. Therefore, the long-term therapeutic efficacy and safe-
ty of this treatment need to be studied further.
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